A chylothorax may be due to either direct trauma or occlusion of the thoracic duct. Treatments include antegrade or retrograde glue and coil embolization as well as thoracic duct stent graft placement. This report describes a patient with chylothorax secondary to venous outflow occlusion. Left upper extremity venography demonstrated multifocal left brachiocephalic and axillary vein occlusions with retrograde filling of an engorged and disrupted thoracic duct. Retrograde thoracic duct lymphangiography with embolization and left upper extremity venous reconstruction were performed with complete resolution of chylothorax. (J Vasc Surg Cases and Innovative Techniques 2018;4:193-6.) Keywords: Chylothorax; Central venous occlusion; Retrograde; Thoracic duct; Embolization; Venous reconstruction Chylothorax is a rare condition typically caused by traumatic or spontaneous disruption of the thoracic duct.
conservatively with diet modification and somatostatin analogues, whereas high-output leaks >1 L/d may be treated with thoracic duct embolization or stent graft placement. 1, 2, 4, 8, 9 Various methods of thoracic duct access, including antegrade and retrograde access, with subsequent coil and n-butyl cyanoacrylate glue embolization, sodium tetradecyl sulfate sclerosis, and stent graft placement have been described. 1, 3, 4, [6] [7] [8] [9] [10] [11] This case describes a patient with an unusual chylothorax secondary to venous outflow obstruction of the brachiocephalic and axillary veins treated with retrograde opacification and embolization of the thoracic duct with concomitant venous reconstruction (Fig 1) . Institutional Review Board approval was not required for preparation of this report. The patient's consent was obtained for publication of this article. Guerbet, Villepinte, France) was infused by hand at 0.5 mL/min under continuous fluoroscopic visualization. Multiple attempts were made to cannulate the cisterna chyli using a 21-gauge, 20-cm Chiba needle (Cook Medical, Bloomington, Ind); however, they were ultimately unsuccessful because of the patient's large body habitus (distance from the skin to the cisterna chyli was 33 cm).
CASE REPORT
Percutaneous transcervical retrograde thoracic duct cannulation was attempted but was unsuccessful because of the lack of thoracic duct opacification. In addition, attempts were made to puncture the thoracic duct under ultrasound guidance in the neck; however, they were also unsuccessful because of (Fig 2) .
From the left arm, a straight stiff Glidewire (Terumo Interven- tional Systems, Tokyo, Japan) and angled Glidecath (Terumo Interventional Systems) were advanced into the subclavian vein.
Injection of contrast material (Isovue 300; Bracco Diagnostics,
Monroe Township, NJ) demonstrated a dilated subclavian vein, axillary and brachiocephalic vein occlusions, and retrograde reflux of contrast material into a disrupted caudal thoracic duct (Fig 3) .
A straight stiff Glidewire and angled Glidecath were advanced from the right groin into the left subclavian vein and snared from the left arm using a 15-mm Amplatz GooseNeck snare (Covidien, Plymouth, Minn) to obtain through-and-through access.
Multiple attempts were made to access the thoracic duct through a transvenous retrograde approach but were ultimately unsuccessful. A transcervical retrograde thoracic duct cannulation was performed. While pressurized contrast material was simultaneously being injected from the left arm sheath to opacify the thoracic duct through retrograde reflux of contrast material, a horizontal lymphatic channel leading to the thoracic duct was accessed in a percutaneous transcervical fashion using a 21-gauge Â 10-cm Chiba needle under fluoroscopic guidance (Fig 4) . Once access was obtained, an 0.018-inch Nitrex wire (Covidien) and a 2.4F Progreat microcatheter (Terumo Interventional Systems) were advanced into the thoracic duct (Fig 5) . Lymphangiography demonstrated a leak at the level of the diaphragm (Fig 5) . Embolization of the thoracic duct above and below the leak was performed with 2:1 ethiodized oil (Guerbet) and n-butyl cyanoacrylate (Fig 7) .
Chest tube output ranged from 1402 to 3970 mL/d 5 days before the procedure and decreased to 65 mL 1 day after the procedure. The chest tube was removed 2 days after the 
DISCUSSION
Thoracic duct injuries are typically iatrogenic as a result of esophagectomy or lung resection. 5 This report, however, offers an alternative, unusual cause of chylothorax, namely, venous outflow obstruction. This was confirmed by pressured venography, which demonstrated brisk retrograde reflux of contrast material into the thoracic duct and identification of the leak. Traditional antegrade lymphangiography has been described; however, this failed in this patient because of the large body habitus. 10 Whereas retrograde ultrasound-guided direct thoracic duct access has been described, this report suggests that perhaps pressurized transvenous balloon-occluded venography may offer an additional method of thoracic duct opacification and percutaneous targeting. 12 This method may be particularly useful in cases of failed antegrade access due to body habitus or an inability to identify the thoracic duct in the neck under ultrasound guidance. Given the patient's left arm swelling and the presence of tandem venous occlusions, the left subclavian and brachiocephalic veins were also stented. Although additional studies are needed to clarify the findings of this report, venous outflow obstruction may be a cause of thoracic duct disruption that may be treated with transcervical retrograde thoracic duct embolization or venous recanalization and reconstruction.
Fig 7.
Frontal left upper extremity venogram showing successful placement of Wallstents in the brachiocephalic and subclavian veins (arrow) with free flow of contrast material from the left arm to the superior vena cava. Stents were extended into the left axillary vein to ensure adequate inflow. Glue is seen within the thoracic duct (arrowheads).
